シャエイグン $PE_7$ ノ $K$グン ニ ツイテ ダイスウテキ トポロジー ノ ハッテン ト テンボウ by 南, 春男
Title射影群$PE_7$の$K$群について(代数的トポロジーの発展と展望)
Author(s)南, 春男










1 $E_{7}$ $PE_{(}=E_{7}/Z(E_{7})$ $K$
KO . , Z(E7) , Z(E7)\cong Z2
.
- $\ovalbox{\tt\small REJECT}$ $G$ . $K^{*}(G)$
Hodgkin [4] , , $KO^{*}(G)$ Seymour [7]
. $PG$ $Z(G)\cong Zp’$ ( $p$ ), $K^{*}(PG)$
Hodgkin [4] $Held-$ Suter [3] . , $K^{*}(PE_{7})$
, [4] [3]
, $KO^{*}(PE_{7})$ . $K^{*}(PE_{7})$
. , $KO^{-i}(X),$ ( $i$ ),
$x$ :
$x^{2}=\eta_{1}\lambda^{2}x$ $(equiv 1 m\circ d8)$ , $0$ $(i\equiv 3m\circ d4)$ $\eta_{1}^{2}\lambda_{C}^{2}x$ $(i\equiv 5m\circ d8)$
$(_{\overline{L}}^{r}2] , [5])$ . , $\eta_{1}$ $KO^{-1}(+)\cong Z2,$ ($+=a$ point) , , $\lambda_{C^{X}}^{2}$
. $KO^{-s}(X)\cong KS_{P^{-1}}(x)$ $x$ $KS_{P^{-1}}(x)$ ,
$x\wedge cx$ $KR^{-1}(x)(\cong KO^{-1}(x))$





2. $KO$ $K$ . $E_{7}$
. $E_{t}$ $p_{1}$ ,
$\rho_{2},\ldots,\rho_{7}$ [8]. $\rho_{1},$ $\rho_{3},$ $\rho_{7}$ $Z(E_{7})$
. $Z(E_{7})$ . ,
:
$\rho_{1}$ $8\cdot 7,$ $\rho_{2}8$ .3458, $\rho_{7}8\cdot 114$ ; $\rho_{2}$ 1539, $\rho_{4}$ 365750, $\rho_{l}$ 8645, $\rho_{6}133$
$R^{p}xR^{q}$ $(u, v)\mapsto(-u, v)$ , $Z2$
$R^{p,q}$ . $R^{p,q}$ ,
$B^{p,q},$ $S^{p,q}$ , $\sum^{p,q}=B^{p,q}/S^{p,q}$ . $Z2$ .
, $S^{p,q}$ . $G=Z_{2}$
, $E_{?}$ $Z(E_{7})$ $G$ .
1. $E_{7}$ $S^{3}$ $Z(E_{7})$ . $S^{4,0}=S^{3}$
$E_{7}$ $G$ $\iota$ : $S^{4,0}arrow E_{7}$ .
. $EVI$ , $E_{7}$ $K=(Spin(12)xS^{3})/C$
. $C$ , $C=\{(g, -1)$ : $1\neq g\in Z(Spin(12)),$ $-1\in$
$Z(S^{3})\}$ . Clliford $e_{1},$ $e_{2},$ $\ldots,e_{12}-$ $Z(Spin(12))=Z_{2}\cdot(-1)\oplus$
$Z2(e_{1}e_{2}\cdots e_{12})$ . $Z(K)=Z(Spin(12))$ $Z(E_{7}’)(\cong Z2)$ $Z(K)$
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, $Z(E_{?})$ $-1,$ $e_{1}e_{2}\cdots e_{12},$ $-e_{1}e_{2}\cdots e_{12}$ .
$E_{7}$ $S_{P^{f}}n(12)$ , $S_{P^{f}}n(12)$ Spin(4) $\cdot Spin(4)\cdot Spin(4)$
. Spin(4) Spin (4) $\cong S^{3}xS^{3}$
, $Z(E_{7})$ $S^{3}$
$\Delta(S^{3}xS^{3}),$ $S^{3}x1$ 1 $xS^{3}$ .
\rangle $\iota$ $S^{s,0}$ $G$ .
+1,0/G $=P^{n}$ , $n$ , , (X, $g$ ) $\mapsto([x], \iota(x)g)$
(1) $(S^{4,0}xE_{7})/G\approx P^{3}xE_{7}$
. $x$ . $S^{4,0}$ $(x_{1}, \ldots, x_{4},0, \ldots, 0)$ , $S^{4,0}$
$S^{8,0}$ . $(x_{1}, \ldots, x_{8})\mapsto((x_{t}, \ldots, x_{4}) (x_{3}/\lambda, \ldots,x_{8}/\lambda))$
, $(\lambda^{2}=x_{s}^{2}+\ldots+x_{8}^{2}, \lambda>0)$ , $G$
(2) $S^{8,0}/S^{4,0}\approx G\Sigma^{*,0}\wedge S^{4}\dotplus^{0}$
.
3. $(S^{8,0}xE,, S^{4,0}xE_{7})$ $K_{G}$ , (2) $S^{8,0}xE_{7}/S^{4,0}x$
$E_{7}\approx G\Sigma^{4,0}\wedge(S^{4,0}xE_{7})+$ ,
$arrow K_{G}^{*}(S^{4.0}xE_{7})arrow\delta\overline{K}_{G}^{*}(\Sigma^{4.0}\wedge(S^{4.0}xE_{7})_{+})arrow^{\vee}\dot{J}K_{G}^{*}(S^{8,0}xE_{7})arrow^{*}K_{G}^{*}(S^{4,0}ixE_{7})arrow$
. ;: $S^{4,0}xE_{7}arrow S^{8.0}xE_{7}$ , $i$ $S^{8,0}xE_{7}arrow S^{8,0}x$
$E,/S^{4.0}xE_{7}$ $G$ . $K_{G}^{*}(S^{4,0}xE_{7})\cong K^{*}((S^{4,0}xE_{7})/G)$
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(1) $K_{G}^{*}(S^{4,0}xE_{7})\cong K^{*}(P^{3}xE_{7})$ . Thom
$\overline{K}_{G}^{*}(\Sigma^{4,\dot{0}}\wedge(S^{4,0}xE_{7})+)\cong K_{G}^{*}(S^{4,0}xE_{7})$ , $K^{*}(P^{3}xE_{7})$
.
(3) $arrow K^{*}(P^{3}xE_{7})arrow\delta K^{*}(P^{3}xE_{7})arrow JK_{G}^{*}(S^{8,0}xE_{7})arrow IK^{*}(P^{3}xE_{7})arrow$
.
$\delta(xI(y))=\delta(x)y$
. $f$ : $Xarrow GL(n, C)$ , $f$ $GL(n, C)$ $GL(\infty, C)$
$\beta(f)$ $K^{-1}(X)$ . , $arrow’2$
[4] :
$K^{*}(E_{7})=\wedge(\beta(\rho_{1})\} , \beta(\rho_{?}))$
$K^{*}(E_{7})$ , $K^{*}(P^{3}xE_{7})\cong K^{*}(P^{3})\otimes K^{*}(E_{7})$
. . ,
$\overline{K}(P^{3})=Z8\gamma_{3}$ , $K^{-1}(P^{3})=Z\cdot\nu_{3}$
$\gamma_{3}^{2}+2\gamma_{3}=0,$ $\gamma_{3}\nu_{3}=0,$ $\nu_{3}^{2}=0$ [1]. $\gamma_{3}$ 1
$(S^{4.0}xC^{1.0})/Garrow P^{3}$ . $C^{1,0}$ $R^{1,0}$
. Spin $(n)$ , $(-1)$
$S^{n-1}$ . $S^{n,0}$ . Spin (4)
$\Delta_{4}^{+}$ : Spin(4) $arrow GL(2, C)$ $S^{4,0}$ , $f([x])=\triangle_{4}^{+}(x)^{2}$
$f$ : $P^{3}arrow GL(2, C)$ . , $\nu_{3}=\beta(f)$ .
(3) $K_{G}^{s}(S^{8.0}xE_{7})$ . ,
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.
$\rho_{\dot{t}},$ $(i=2,4,5,6)$ , $Z(E_{7})$ $PE_{7}$ .
$\beta(\rho_{l}\cdot)$ $K^{-1}(PE_{7})=K_{G}^{-1}(E_{?})$ . , $K^{*}(P^{7})=K_{G}^{*}(S^{8,0})$ $P^{3}$
$\overline{K}(P^{7})=Z8\gamma_{8},$ $K^{-1}(P^{7})=Z\cdot\nu_{8}$ ; $\gamma_{7}^{2}+2\gamma_{7}=0,$ $\gamma_{7}\nu_{7}=0$
[1]. 2 $S^{8,0}xE_{7}arrow S^{8,0},$ $S^{8,0}xE_{7}arrow E_{t}$
$\gamma_{7},$ $\nu_{7},$ $\beta(\rho_{1})$ $K_{G}^{*}(S^{8,0}xE_{7})$ $\xi,$ $\nu,$ $\beta(\rho_{i})$ .
$\rho j\rangle$ $(j=1,3,7)$ , $K_{G}^{-1}(S^{8,0}xE_{7})$ $\beta_{J}$. . $S^{8,0}$
Spin (8) . $P_{3}$ 8 , Spin (8) $\triangle_{8}^{+}$
8 $f_{f}\cdot$ : $S^{8,0}xE_{7}arrow GL(8l_{j}, C)$ $f_{J}(x, g)=(\triangle_{8}^{+}(x)\otimes I_{\chi_{j}})\rho_{3}(g)$
$$ . $f_{J}(-x, -g)=f_{f}\cdot(x, g)$ $K_{G}^{-1}(S^{8,0}xE_{7})$
. $\beta_{j}$ \prec . .
2.
$K_{G}^{*}(S^{8,0}xE_{7})=\wedge(\nu, \beta(\rho_{i}))\beta_{j}|i=2,4,5,6$ ; $j=1,3,7$) $\otimes(Z\cdot 1\oplus Z_{8}\cdot\xi)/I$
, $I=(\xi^{2}+2\xi,\xi\nu)$ .





$I(\xi)=\gamma_{3}x1$ , $6(\gamma_{3}x1)=0$ ,
$I(\beta(\rho_{i}))=1x\beta(p:)$ , $\delta(1x\beta(\rho_{i}))=0,$ $(i=2,4,5,6)$ .
, $\rho_{f},$ $(j=1,3,7)$ , 8 ,
$\beta(p_{f}\cdot\iota)=(2k_{j}+4l_{3})\mu^{2}$




, Ker6 CokerS . $J$
.
$J(\nu_{3}x1)=\nu$
. $J$ $Coker\delta$ ,
.
4. $(B^{8,0}xE_{7}, S^{8,0}xE_{7})$ $K$
$arrow K_{G}^{*}(S^{8,0}xE_{7})arrow\overline{K}_{G}^{*}(\Sigma^{8,0}\wedge E_{7+})arrow K_{G}^{*}(B^{8,0}xE_{7})arrow K_{G}^{*}(S^{8,0}xE_{7})arrow$
. , $K_{G}^{*}(B^{8,0}xE_{7})\cong K^{*}(PE_{7})$ , Thom
$\overline{K}_{G}^{*}(\Sigma^{8,0}\wedge E_{7+})\cong K^{*}(PE_{7})$ ,
$arrow K_{G}{}^{t}(S^{8,0}xE_{7})arrow\delta K^{*}(PE_{7})arrow JK^{*}(PE_{7})arrow IK_{G}^{*}(S^{8,0}xE_{7})arrow$
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. $\overline{K}_{G}^{0}(\Sigma^{8,0})$ Thom $B^{8,0}arrow\Sigma^{8,0}$ $K_{G}^{*}(B^{8,0})=$
$R(G)$ $8(1-C^{1,0})$ , $\xi$ $(E_{7}x$
$C^{1,0})/Garrow PE_{7}$ ,
$J(1)=-8\xi$
. $p_{1},$ $\rho\uparrow$ $8\xi=0$ . $J$
. ,
(4) $0arrow K^{*}(PE_{7})arrow IK_{G}^{*}(S^{8,0}xE_{7})arrow\delta K^{*}(PE_{7})arrow 0$
. $S(xI(y))=\delta(x)y$ . $\beta j,$ $(i=1,3,7)$ ,
$K^{-1}(PE_{7})$ . $[g]\mapsto pj(g)^{2}$ , $(i=1,3,7)$ , \beta $\beta(\rho_{f}^{2}\cdot)$
. , $[g]$ $E_{7}$ $g$ $PE_{7}$ . $\beta j$
$[g]\mapsto(114\rho_{1}(g))(7\rho_{7}(g))^{-1},$ $[g]\mapsto(494\rho_{1}(g))\rho_{3}(g)^{-1},$ $[g]\mapsto(57\rho_{3})(g)(1729\rho_{7}(g)^{-1}$



















$K^{*}(PE_{7})=\wedge(\beta(\rho_{\dot{l}}), \beta(114p_{1}-7\rho_{7}),$ $\beta(494\rho_{1}-\rho_{3}),$ $\tau|i=2,4,5,6$ ) $\otimes(Z\cdot 1\oplus Z8\xi)/I$
, $I=(\xi^{2}+2\xi,\xi\tau)$ .
. 2 $K^{*}(PE\wedge i)$
. $S(xI(y))=S(x)y$ , 6
, $S$ :
$\beta(\rho_{1}^{2})$ $=$ $7\tau-3(\xi+2)\beta(114\rho_{1}-7\rho_{7})$ ,
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$\delta(\beta_{1}\beta_{3})$ $=$ $-7(\xi+1)\beta(494\rho_{1}-p_{3})$ ,
$S(\beta_{1}\beta_{7})$ $=$ $-(\xi+1)\beta(114\rho_{1}-7p_{7})$ ,
$\delta(\beta_{3}\beta_{7})$ $=$ $-2(\xi+1)\beta(57\rho_{3}-1729\rho\uparrow),$ $\ldots$ ,
$S(\nu\beta_{j})$ $=$ $\beta(\rho_{arrow}^{2};),$ $(j=1,3,7)$ }
5. $KO^{*}(PE_{7})$ .
4. $KO^{*}(PE_{7})= \bigwedge_{KO^{s}(+)}(\beta(p_{i}),\overline{\beta}(114p_{1}-7\rho_{7}),\overline{\beta}(494\rho_{1}-\rho_{3}),\overline{\beta}(\rho_{1}^{2}))$
$\otimes(Z\cdot 1\oplus Z\iota\epsilon\cdot\xi\oplus Z2\alpha\oplus Z2\beta)/I$
, $\overline{\beta}()$ $(-5)$ , $\alpha,$ $\beta$ $(-6)$ . , $I$
:
$\xi^{2}+2\xi,$ $4\eta_{4}\xi,$ $\beta-\xi\alpha,$ $\alpha^{2},$ $\eta_{4}\alpha,$ $\eta_{1}^{2}\alpha,$
$\alpha\overline{\beta}(\rho_{1}^{2})-\eta_{1}^{2}\xi\beta(\rho_{2}),\overline{\beta}(\rho_{1}^{\dot{d}})^{2}’-\xi\overline{\beta}(\rho_{1}^{2})$,
$\beta(\rho_{\dot{t}})^{2}-\eta_{1}(\beta(\lambda^{2}p_{i})+d_{i}\beta(\rho_{:}))\}(d_{l}\cdot=dim\rho_{i}, i=2,4,5,6)_{\backslash }\overline{\beta}(114\rho_{1}-7\rho_{7})^{2}-\eta_{1}\theta(\lambda_{C}^{2}\rho_{3}),\backslash$
( $\eta_{4}$ $KO^{-- 4}(+)$ ).
) $\beta(\lambda^{2}p_{t}),$ $\beta(’\backslash 2c^{\rho_{3})}’\beta(\lambda_{C}^{2}\rho_{7})$
, $\lambda^{2}p_{\mathfrak{i}\backslash }\lambda_{C}^{3}p_{3},$ $\lambda_{C}^{2}\rho_{7}$ $PE_{f}\wedge$ $\rho_{-}?\otimes c\rho_{k},$ $(j, k=1,3,7)$ , $\rho_{\dot{l}},$ $(\iota=$
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2, 4, 5, 6), , ,
$\beta(p_{1}\otimes c\rho_{k})=\eta_{4}(a_{j}\overline{\beta}(\rho_{j}^{2})+\overline{\beta}(a_{j}\rho_{k}-a_{k}\rho_{f}))$ ,
$(a_{j}=dim_{H}\rho_{j})$ , .
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